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Summary 


Problem 

Disease  and  non-battle  injuries  (DNBI)  rates  have  exceeded  combat-related  injuries  in  every  major 
U.S.  military  operation.  Medical  resource  planning  for  combat  operations,  therefore,  requires  reliable 
projections  of  the  expected  DNBI  patient  flow  from  the  initial  treatment  facility  on  the  battlefield,  through 
intermediate  care  facilities,  to  hospitals  in  the  continental  United  States. 


Objective 

The  present  investigation  seeks  to  examine  the  flow  of  hospitalized  DNBI  Marines  through  the  multi¬ 
echelon  system  of  medical  care  in  place  during  the  Vietnam  War. 


Approach 

DNBI  hospitalization  data  from  1965  through  1969  was  extracted  for  Marines  in  Vietnam.  For  those 
patients  hospitalized  at  an  Echelon  11  or  El  facility,  the  inter-echelon  movement  was  tracked  until 
treatment  was  completed,  biter-echelon  movement  patterns  were  also  contrasted  by  different  disease 
types. 

Results 

More  than  two  thirds  of  the  DNBI  admissions  to  Echelon  n  facilities  and  over  three  fourths  of  the 
DNBI  admissions  to  Echelon  HI  facilities  showed  no  further  treatment  at  higher  echelons  of  care.  Fewer 
than  one  eighth  of  hospitalized  DNBI  Marines  were  seen  at  an  Echelon  IV  or  Echelon  V  facility.  Patients 
with  infective  and  parasitic  diseases  were  most  likely  to  be  seen  at  an  Echelon  IE  facility,  while  injured 
patients  were  about  twice  as  likely  as  those  with  diseases  to  eventually  be  treated  at  an  Echelon  IV  or 
Echelon  V  facility. 

Conclusions 

Differences  in  the  inter-echelon  patient  flows  were  observed  among  the  various  DNBI  hospitalization 
categories  during  the  last  sustained  military  conflict  with  U.S.  involvement.  Medical  planning  for  future 
military  operations  requires  anticipating  the  percentages  and  types  of  DNBI  patients  who  will  need 
treatment  at  each  echelon  of  care  and  allocating  resources  accordingly. 
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THE  PATIENT  FLOW  OF  MARINE  DISEASE  AND  NON-BATTLE  INJURY 
INCIDENCE  WITHIN  A  MULTI-ECHELON  SYSTEM  OF  CARE 


Introduction 

Forecasting  of  wartime  medical  requirements  depends  on  the  reliable  estimates  of  both  the 
casualty  rate  and  the  percentage  of  hospitalized  patients  who  will  require  subsequent  movement 
to  and  treatment  at  facilities  offering  advanced  levels  of  care.  While  the  main  focus  of  medical 
commands  during  conflict  is  typically  on  the  care  and  treatment  of  patients  wounded  in  battle, 
records  indicate  that  the  occurrence  of  disease  and  non-battle  injuries  (DNBI)  has  always 
exceeded  combat-related  injuries  in  every  major  U.S.  military  operation.'’^  Moreover,  DNBI 
casualties  will  occur  regardless  of  the  tempo  of  military  operations.  Thus,  accurate  projections  of 
the  DNBI  rates  becomes  a  key  component  of  proper  resource  planning.  In  addition,  determining 
the  specific  types  of  injuries  and  diseases  expected  to  be  seen  at  the  various  levels  of  care  and 
ascertaining  the  required  personnel  and  medical  resources  associated  with  each  disease  or  injury 
category  is  essential  to  placing  the  appropriate  medical  resources  to  best  meet  operational 
demands. 

Recent  studies  have  examined  the  rates  of  wounded  in  action  (WIA)  and  DNBI  occurrence  for 
previous  combat  operations.^'®  Forecasting  tools  have  been  developed  to  estimate  medical 
admissions  under  scenarios  with  different  adversaries  and  under  varying  geographical 
conditions.’  The  objective  of  this  paper  is  to  analyze  the  rates  and  types  of  DNBI  seen  through  a 
multi-echelon  care  system  during  a  protracted  conflict.  Specifically,  the  flow  of  U.S.  Marine 
Corps  DNBI  will  be  examined  through  the  system  of  medical  care  in  place  during  the  Viemam 
War.  The  number  of  hospital  admissions  to  facilities  in  the  combat  theater  will  be  computed. 
Then,  the  percentages  of  admissions  that  required  treatment  at  each  higher  echelon  will  be 
ascertained  to  determine  the  inter-echelon  flow  rates.  Differences  in  the  patient  flow  for  the 
leading  categories  of  DNBI  conditions  will  also  be  examined. 
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The  Echelon  System  of  Care 


Medical  treatment  of  casualties  among  combat  and  support  personnel  has  traditionally  been 
provided  at  five  different  levels  or  echelons  of  care.  Echelon  I  facilities  typically  have  been  unit 
corpsmen  or  battalion  aid  stations.  Medical  personnel  perform  first  aid  and  emergency  care, 
control  blood  loss  and  shock,  and  administer  antibiotics  at  these  types  of  facilities.* 


Echelon  n  facilities  in  the  past  were  typically  collecting  and  clearing  companies,  surgical 
support  companies  and  casualty  receiving  ships.  For  the  Marines  in  the  Vietnam  War,  Echelon  II 
facilities  included  the  1  and  3  Medical  Battalions  and  the  amphibious  LPH  (landing  platform 
helicopter)  ships.  Services  provided  at  Echelon  II  facilities  include  resuscitative  treatment,  blood 
and  emergency  surgical  services  and  holding  ward  facilities.* 

Echelon  m  facilities  are  represented  by  hospital  ships  and  combat  zone  hospitals.  These 
facilities  in  Vietnam  included  the  Saigon  Navy  Hospital  (later  taken  over  by  the  Army),  the  Navy 
Hospital  in  Da  Nang,  and  the  USS  Repose  and  USS  Sanctuary  hospital  ships.®  The  Echelon  HI 
facilities  performed  more  specialized  surgical  procedures  and  offered  various  clinical  capabilities. 
They  provided  definitive  treatment  to  those  with  a  reasonable  chance  of  soon  returning  to  duty 
and  immediate,  high-level  surgical  capabilities  to  those  who  would  require  further  treatment  at 
higher  echelons.  Treatment  of  U.S.  Marines  hospitalized  during  the  Vietnam  War  typically  began 
at  an  Echelon  II  or  Echelon  III  facility. 

Echelon  IV  treatment  centers  are  overseas  medical  facilities,  usually  a  fully  staffed  hospital, 
designed  to  give  definitive  or  specialty  care  to  those  who  could  not  receive  the  necessary 
procedures  of  care  at  Echelon  11  or  IE  facilities  that  would  allow  them  to  return  to  duty.  The 
principal  Echelon  IV  facilities  for  the  Marines  during  the  Vietnam  War  were  the  naval  hospitals 
in  Yokosuka,  Japan,  and  the  Marianas  Islands. 

Echelon  V  facilities  are  in  the  continental  United  States  and  are  designed  to  provide 
convalescent,  restorative,  or  rehabilitative  services.  The  Echelon  V  facilities  for  the  Marines  who 
served  in  Vietnam  were  primarily  naval  hospitals. 

It  is  noted  that  current  Marine  Corps  doctrine  has  led  to  the  creation  of  smaller,  more  mobile 
Echelon  n  treatment  facilities.  While  in  the  Vietnam  era,  hospital  admissions  encompassed  all 
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individuals  admitted  and  treated  at  an  Echelon  II  facility  or  higher,  current  doctrine  views 
“admissions”  as  those  treatments  that  occur  at  Echelon  III  and  higher.  Future  echelon  II  facilities 
will  most  likely  function  as  “flow  through”  facilities  where  the  minimally  injured  are  returned  to 
duty,  and  those  with  more  severe  wounds/illnesses  are  soon  thereafter  transported  for  admission 
to  higher  echelon  facilities. 


Method 


DNBI  incidence  data  were  extracted  for  combat  and  support  troops  from  hospitalization 
records  of  Marines  who  served  in  Vietnam  from  1965  through  1969.  Records  were  selected  that 
showed  an  initial  treatment  at  an  Echelon  n  or  Echelon  El  facility  in  Vietnam.  The  movement  of 
each  patient  was  then  tracked  through  the  various  levels  of  echelon  care  during  the  course  of  the 
hospitalization.  Hospitalization  records  showing  movement  to  a  facility  whose  echelon  level 
could  not  be  determined  were  removed  (0.68%),  as  were  those  with  questionable  movement 
patterns  between  echelons  (0.10%). 

During  this  time  frame  there  were  60,847  individuals  representing  73,100  DNBI 
hospitalizations  and  127,942  diagnoses.  The  majority  of  Marines,  and  consequently  the  bulk  of 
Navy  medical  resources,  were  in  the  northern  (I  Corps)  part  of  South  Vietnam,  and  initial 
treatment  and  evacuation  of  the  most  seriously  sick  or  injured  Marines  from  other  parts  of  the 
country  were  often  provided  by  Army  and  Air  Force  units.^  Transfers  from  non-Navy  facilities 
represented  4.1%  of  the  DNBI  hospitalizations  entering  the  Navy  treatment  system  at  the  Echelon 
n  or  IE  level.  The  levels  of  treatment  required  of  all  patients  who  reached  a  Navy  Echelon  E  or 
El  facility  (n=73,100)  and  the  contrasting  levels  of  care  needed  by  patients  with  different  types  of 
DNBI  injuries  are  the  major  focus  of  this  study. 

Results 


Inter-Echelon  Patient  Flow 

Tables  1  and  2  summarize  the  inter-echelon  patient  flow  for  Marines  with  DNBIs  whose  initial 
hospitalization  occurred  at  an  Echelon  E  and  IE  facility,  respectively.  Table  1  shows  the  flow  of 
the  43,076  DNBI  hospitalizations,  out  of  a  total  of  73,100,  that  were  initially  hospitalized  at  an 
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Echelon  II  facility.  This  table  presents  the  number  of  patients  that  were  seen  at  each  echelon  of 

care  during  their  course  of  treatment,  and  the  echelon  level  to  which  they  were  subsequently 
moved. 


Table  1.  Inter-Echelon  Movement  of  Marine  DNBI  Admissions 
Initially  Hospitalized  at  Echelon  II,  Vietnam  1965-1969 


No  Further 

Subseaoent  Level  of  Core 

Level  of 

#of 

Treatment 

Care 

Patients 

Recorded 

Echelon  2 

Echelon 

Echelon  E 

43,076 

71.8% 

17.8% 

6.1% 

4.3% 

Echelon  IE 

7,623 

82.3% 

2.2% 

— 

9.6% 

5.9% 

Echelon  IV 

3,366 

57.2% 

— 

— 

42.8% 

Echelon  V 

3,723 

100.0% 

Of  the  total  43,076  DNBI  hospitalizations  that  commenced  at  an  Echelon  E  facility,  3,366  of 
the  patients  were  received  at  an  Echelon  IV  facility.  Of  these  3,366  patients,  more  than  half  did 
not  have  a  recorded  treatment  beyond  Echelon  IV,  with  the  remainder  of  these  patients  (42.8%) 
were  seen  at  an  Echelon  V  facility.  Of  the  initial  43,076  Echelon  E  hospitalizations,  71.8%  of  the 
patients  had  no  further  treatment  recorded  beyond  Echelon  E,  while  8.6%  were  eventually  seen  at 
an  Echelon  V  facility. 

Similar  in  format  to  Table  1,  Table  2  depicts  the  DNBI  hospitalizations  that  began  at  an 

Echelon  IE  facility.  More  than  75%  of  these  admissions  recorded  no  further  treatment  at  any 
Other  echelons. 


Table  2.  Inter-echelon  Movement  of  Marine  DNBI  Admissions 
Initially  Hospitalized  at  Echelon  III,  Vietnam  1965-1969 


No  Further 

Subseauent  Level  of  Core 

Level  of 

#of 

Treatment 

Care 

Patients 

Recorded 

Echelon  2 

Eohftlon 

Echelon  TIT 

30,024 

76.1% 

1.3% 

15.5% 

7.0% 

Echelon  E 

396 

68.4% 

— 

10.4% 

12.6% 

8.6% 

Echelon  TV 

4,710 

48.3% 

— 

_ 

_ 

51.7% 

Echelon  V 

4,575 

100.0% 
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Of  those  patients  initiating  at  an  Echelon  El  facility,  4,575  (15.2%)  were  eventually  seen  at  an 
Echelon  V  facility. 


Table  3  summarizes  the  information  from  Tables  1  and  2.  It  presents  the  percentage  of  DNBI 
patients  who  were  received  at  each  echelon  of  care,  both  for  those  who  began  their  hospitalization 
at  an  Echelon  11  facility  and  those  who  began  at  Echelon  IE.  For  example,  7.8%  of  those  patients 
initiating  treatment  at  an  Echelon  E  facility  were  seen  at  some  point  at  an  Echelon  IV  facility, 
while  1 1.0%  of  all  DNBI  hospitalizations  were  seen  at  an  Echelon  IV  facility. 


Table  3.  Percentage  of  Overall  Hospitalizations  Treated  at  Each  Echelon 
for  Marine  DNBI  Admissions  in  Vietnam,  1965-1969 


Initial  Treatment 
at  Echelon  II 

Initial  Echelon 
at  Echelon  III 

Total 

Echelon  E 

(100.0%) 

1.3% 

59.5% 

Echelon  IE 

17.7% 

(100.0%) 

51.5% 

Echelon  IV 

7.8% 

15.7% 

11.0% 

Echelon  V 

8.6% 

15.2% 

11.4% 

Total  Hospitalizations 

43,076 

30,024 

73,100 

A  more  detailed  description  of  the  various  patient  flows  for  all  73,100  DNBI  hospitalizations  is 
displayed  in  Table  4.  The  most  frequently  occurring  patient  flow  was  being  seen  at  an  Echelon  E 
facility  without  any  additional  treatment  recorded  at  higher  echelons,  while  being  seen  at  Echelon 
El  with  no  further  treatment  recorded  was  the  next  most  frequent  patient  flow.  These  two  were 
followed  by  the  patient  flow  of  initial  admission  at  Echelon  E  and  subsequent  movement  to  an 
Echelon  IE  facility  with  no  record  of  any  further  treatment.  Only  17.1%  of  all  the  DNBI 
hospitalizations  required  treatment  at  Echelon  IV  or  Echelon  V. 


5 


Table  4.  Inter-Echelon  Patient  Flows  of  Marine  DNBI  Admissions  --  All  Diagnoses 


Patient  Treatment  Flow 

Patient  Treatment  Flow 

by  Echelon 

N 

% 

Rank 

by  Echelon 

ii 

% 

1 

1  For  Initial  Hospitalization  at  Echelon  n 

2 

30,945 

42.3% 

2 

30,945 

42.3% 

2 

3 

22,863 

31.3% 

2-3 

6,275 

8.6% 

3 

2-3 

6,275 

8.6% 

2-4 

1,527 

2.1% 

4 

3-4-5 

2,409 

3.3% 

2-5 

1,836 

2.5% 

5 

3-4 

2,251 

3.1% 

2-3-2 

171 

0.2% 

6 

3-5 

2,105 

2.9% 

2-3-4 

399 

0.5% 

7 

2-5 

1,836 

2.5% 

2-3-5 

447 

0.6% 

8 

2-4 

1,527 

2.1% 

2-4-5 

1,109 

1.5% 

9 

2-4-5 

1,109 

1.5% 

2-3-2-3 

36 

10 

2-3-5 

447 

0.6% 

2-3-4-5 

331 

0.5% 

11 

2-3-4 

399 

0.5% 

12 

2-3-4-5 

331 

0.5% 

For  Initial  Hospitalization  at  Echelon  HI 

13 

3-2 

271 

0.4% 

3 

22,863 

31.3% 

14 

2-3-2 

171 

0.2% 

3-2 

271 

0.4% 

15 

3-2-3 

41 

0.1% 

3-4 

2,251 

3.1% 

16 

2-3-2-3 

36 

0.0% 

3-5 

2,105 

2.9% 

17 

3-2-5 

34 

0.0% 

3-2-3 

41 

0.1% 

18 

3-2-4-5 

27 

0.0% 

3-2-5 

34 

0.0% 

19 

3-2-4 

23 

0.0% 

3-2-4 

23 

0.0% 

3-4-5 

2,409 

3.3% 

— 

— 

3-2-4-5 

27 

0.0% 

Total 

73,100 

100.0% 

Figure  1  portrays  the  initial  movement  for  the  73,100  DNBI  hospitalizations.  Only  the  first 
movement,  if  any,  after  the  initial  Echelon  11  or  El  hospitalization  is  displayed  in  this  graph. 
Figure  2  shows  the  percentages  corresponding  to  each  type  of  inter-echelon  movement  for  the 
19,292  initial  Echelon  II  or  III  admissions  that  required  further  treatment.  Since  patients  often 
move  more  than  once.  Figure  2  portrays  both  the  initial  and  subsequent  movements  between 
echelon  levels. 
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Figure  1.  Secondary  Treatment  Level  Following  Initial  Entry  to  Echelon  n  or 
Echelon  III  Medical  Facilities;  U.S.  Marine  DNBI  Admissions  in  Vietnam,  1965-1969 


NFTR 


NFTR  -  no  further  treatment  recorded 


Note  A  -  the  percentages  are  based  on  73,100  DNBI  hospitalizations  during  this  period.  For  example,  there 
were  10.5%  x  73,100  or  7,659  hospitalizations  that  started  at  Echelon  II  and  moved  to  Echelon  III. 

Note  B  -  the  percentages  do  not  reflect  intra-echelon  movement,  or  the  movement  from  one  facility  to  a  different 
facility  at  the  same  echelon  level. 
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Figure  2.  Initial  and  Subsequent  Inter-Echelon  Flow  of 

U.S.  Marine  DNBI  Admissions  in  Vietnam,  1965-69 


► 


Initial  Movement 


Subsequent  Movement 


Echelon  flows  representing  less  than  1  %  of  the  total  hospitalizations  are  omitted. 


Note  A  -  the  percentages  are  based  on  19,292  DNBI  hospitalizations  with  24,641  inter-echelon  movements  during  this 
period.  For  example,  there  were  31.1%  x  24,641  or  7,659  cases  of  initial  patient  movement  from  Echelon  II  to  Echelon  III, 
and  15.7%  x  24,641  or  3,876  cases  of  initial  patient  movement  from  Echelon  IV  to  Echelon  V. 

Note  B  -  the  percentages  do  not  reflect  intra-echelon  movement,  or  the  movement  from  one  facility  to  a  different  facility  at  the 
same  echelon  level. 
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Intra-Echelon  Patient  Movement 

The  intra-echelon  flow,  or  movement  between  facilities  at  the  same  echelon  level  of  care,  is 
summarized  in  Table  5.  For  instance,  412  DNBI  patients  were  moved  one  time  from  an  Echelon 
n  facility  to  another  Echelon  II  facility  without  any  intervening  movement  to  another  echelon 
level.  There  were  33  cases  of  two  such  movements  between  Echelon  11  facilities. 


Table  5.  Summary  of  Intra-Echelon  Flows  of  Marine  DNBI  Admissions 


Echelon  Level 

Transferred 

Once 

Transferred 

Twice 

Transferred 

3+  Times 

Total 

Echelon  n 

412 

33 

4 

449 

Echelon  m 

1,692 

46 

5 

1,743 

Echelon  IV 

32 

0 

0 

32 

Echelon  V 

150 

5 

1 

156 

Total 

2,286 

84 

10 

2,380 

Of  the  73,100  total  DNBI  hospitalizations,  2,380  cases  (3.3%)  showed  intra-echelon 
movement.  The  vast  majority  of  these  cases  involved  only  one  move  at  the  same  echelon  level 
before  moving  to  another  echelon  level  or  returning  to  duty.  However,  an  additional  94  cases  of 
patients  had  two  or  more  moves  at  the  same  echelon  level  before  they  were  discharged  or  moved 
to  another  level  of  care.  Altogether,  there  were  a  total  of  2,484  intra-echelon  movements,  with 
most  of  these  occurring  at  Echelon  m  (72.4%),  followed  by  Echelon  n  (19.7%). 


Results  by  Diagnostic  Category 

Certain  types  of  diseases  and  injuries  are  more  resource-intensive  than  others  and  may  require 
a  higher  level  of  care.  One  key  question  for  planners  is  how  closely  a  projected  mix  of  DNBI 
diagnoses  will  match  the  experience  in  Viemarn.  The  remainder  of  this  report  will  present  the 
distribution  of  the  primary  diagnostic  categories  for  the  DNBI  casualties  and  display  the  patient 
flows  for  the  most  prominent  categories  for  the  Marines  in  Vietnam. 
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Table  6  presents  the  primary  diagnoses  for  all  73,100  DNBI  hospitalizations,  as  well  as 
secondary  diagnoses  recorded  within  10  days  of  the  initial  admission. 


Table  6.  Frequency  of  Occurrence  of  Disease  and  Non-Battle  Injuries 


Diasnostic  Cateeorv 

Primary  Diagnosis 
at  Admission 

Secondary  Diagnosis ' 
10  Days  of  Admiss 

# 

% 

# 

% 

Infective  and  parasitic 

16,201 

22.2% 

4,407 

20.3% 

Neoplasms 

1,074 

1.5% 

245 

1.1% 

Endocrine,  nutritional  and  metabolic 

699 

1.0% 

723 

3.3% 

Blood  and  blood  forming  organs 

88 

0.1% 

683 

3.1% 

Behavioral  and  mental  disorders 

2,919 

4.0% 

1,382 

6.4% 

Nervous  system  and  sense  organs 

2,172 

3.0% 

919 

4.2% 

Circulatory  system 

1,326 

1.8% 

678 

3.1% 

Respiratory  system 

3,396 

4.6% 

1,418 

6.5% 

Digestive  system 

5,606 

7.7% 

1,429 

6.6% 

Genitourinary  system 

2,445 

3.3% 

922 

4.2% 

Pregnancy,  maternal 

2 

0.0% 

1 

0.0% 

Skin  and  subcutaneous  tissue 

7,298 

10.0% 

1,872 

8.6% 

Musculoskeletal  system 

1,960 

2.7% 

1,052 

4.8% 

Congenital  anomalies 

113 

0.2% 

241 

1.1% 

Symptoms  and  ill-defined 

12,574 

17.2% 

4,619 

21.3% 

Accidents,  poisonings  and  violence 

15,227 

20.8% 

1,104 

5.1% 

Total 

73,100 

100.0 

21,695 

100.0 

There  was  a  fairly  wide  dispersion  of  diseases  and  injuries  over  the  various  diagnostic 
classifications.  The  most  conunon  diagnosis  was  infective  and  parasitic  diseases  at  22.2%, 
closely  followed  by  accidents,  poisonings  and  violence  at  20.8%.  Symptoms  and  ill-defined 
diagnoses  came  next,  followed  by  skin  and  subcutaneous  tissue  diseases  and  digestive  system 
disorders.  Behavioral  and  mental  disorders  accounted  for  4.0%  of  the  DNBI  hospitalizations. 
The  most  common  secondary  diagnostic  types  were  symptoms  and  ill-defined  conditions  along 
with  infective  and  parasitic  diseases. 

Table  7  shows  the  most  frequently  occurring  patient  flows  for  those  in  the  five  most  common 
primary  diagnostic  categories. 
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Table  7.  Patient  Flow  Comparisons  for  the  Most  Common  Disease  and 
Non-Battle  Injury  Categories 


Echelon 

Accidents, 

Skin,  Sub- 

Course  of 

Poisonings 

Infective, 

Ill-Defined 

cutaneous 

Digestive 

Treatment 

and  Violence 

Parasitic 

Symptoms 

Tissue 

2 

41.9% 

38.0% 

47.6% 

57.9% 

50.8% 

2-3 

3.4% 

8.7% 

25.0% 

4.8% 

4.7% 

2-4 

4.0% 

1.1% 

1.3% 

1.5% 

1.7% 

2-5 

5.0% 

0.9% 

2.0% 

0.6% 

0.6% 

2-3-5 

0.9% 

0.4% 

1.0% 

0.2% 

0.4% 

2-4-5 

3.0% 

0.6% 

1.1% 

0.6% 

0.6% 

3 

27.8% 

44.4% 

15.8% 

26.1% 

32.3% 

3-4 

3.6% 

1.5% 

1.3% 

2.5% 

3.8% 

3-5 

4.6% 

1.6% 

0.7% 

1.9% 

1.2% 

3-4-5 

3.6% 

1.3% 

1.4% 

2.3% 

2.5% 

Others 

2.2% 

1.5% 

2.8% 

1.6% 

1.4% 

Total 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

All  five  categories  show  a  substantial  number  of  patients  recording  no  further  treatment 
beyond  their  initial  echelon  level  of  admission.  In  fact,  the  only  one  of  the  five  categories  with 
fewer  than  69%  of  such  patients  is  the  ill-defined  symptoms  category,  and  this  was  due  in  part  to 
one  quarter  of  the  ill-defined  symptoms  group  moving  from  an  Echelon  11  to  an  Echelon  HI 
facility  before  treatment  was  completed.  The  diagnostic  group  most  likely  to  move  to  an  Echelon 
IV  or  Echelon  V  facility  was  accidents,  poisonings  and  violence. 

Table  8  further  summarizes  the  patient  flows  for  the  five  primary  diagnostic  categories. 
Specifically,  for  each  category,  the  table  shows  the  percentage  of  patients  who  were  seen  at  each 
echelon  level. 
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Table  8.  Percentage  of  DNBI  Marines  Treated  at  Each  Echelon,  by  Disease  Category 


Accidents, 

1 

Poisonings 

Infective, 

Ill-Defined 

Skin,  Subcu- 

and  Violence 

Parasitic 

SvmDtoms 

taneousTissue 

Digestive 

Echelon 

Echelon 

Echelon 

T-  1  t 

n  60.3% 

n 

48.9% 

n  80.9% 

n 

67.3% 

n 

m  46.2% 

m 

61.0% 

m  47.8% 

m 

39.3% 

46.2% 

IV  15.6% 

IV 

4.9% 

IV  6.7% 

IV 

8.1% 

IV 

9.5% 

V  17.9% 

V 

4.9% 

V  6.9% 

V 

6.1% 

V 

5.8% 

Of  the  patients  with  a  primary  diagnosis  of  accidents,  poisonings  and  violence,  60.3%  were 
seen  at  some  point  at  Echelon  H  facilities,  46.2%  at  Echelon  m  facilities,  15.6%  at  Echelon  IV, 
and  17.9%  at  Echelon  V  facilities.  The  percentages  in  each  group  add  up  to  over  100%  since 
many  patients  were  seen  at  more  than  one  echelon. 

The  ill-defined  symptoms  group  was  most  likely  to  have  been  treated  at  an  Echelon  n  facility, 
while  the  infective  and  parasitic  group  was  most  likely  to  have  been  seen  at  an  Echelon  HI  facility 
during  the  course  of  treatment.  Outside  of  the  category  of  accidents,  poisonings  and  violence, 
fewer  than  10%  of  the  patients  in  these  prominent  DNBI  diagnostic  groups  were  seen  at  an 
Echelon  IV  facility,  and  fewer  than  8%  were  seen  at  an  Echelon  V  facility. 

Table  9  presents  the  distribution  of  diagnostic  categories  for  the  patients  seen  at  each  echelon 
level.  Distinct  differences  can  be  seen  among  the  echelons.  The  table  shows  that  21.1%  of  the 
patients  seen  at  Echelon  n  facilities  had  a  primary  diagnosis  of  accidents,  poisonings  or  violence, 
while  19.1%  of  Echelon  n  patients  had  a  primary  diagnosis  of  infective  and  parasitic  diseases.  Of 
the  patients  seen  at  Echelon  V  facilities,  32.9%  had  injuries  due  to  accidents,  poisonings  or 
violence.  More  than  one  third  of  the  patients  seen  at  either  Echelon  IV  and  V  facilities  were  in 
the  Others  category.  The  most  common  diagnostic  categories  for  patients  in  the  “Others” 
group  for  both  Echelons  IV  and  V  were  nervous  system  and  sense  organ  diseases  and  disorders, 
mental  and  behavioral  disorders  and  musculoskeletal  system  diseases. 
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Table  9.  Percentage  of  Marine  DNBI  Admissions  Treated  at 
Each  Echelon,  by  Diagnostic  Type 


Diagnostic  Category 

Echelon 

n 

Echelon 

IS 

Echelon 

iv 

Echelon 

V 

Accidents,  Poisonings  and  Violence 

21.1% 

18.7% 

29.5% 

32.9% 

Infective  and  Parasitic 

19.1% 

25.5% 

10.1% 

9.8% 

Symptoms  and  Hi-defined 

23.4% 

16.0% 

10.4% 

10.5% 

Skin  and  Subcutaneous  Tissue 

11.3% 

7.6% 

7.3% 

5.3% 

Digestive  System 

7.8% 

6.9% 

6.6% 

3.9% 

Other 

17.3% 

25.3% 

36.0% 

37.6% 

Total 

100.0% 

100.0% 

100.0% 

100.0% 

(43,472) 

(37,647) 

(8,076) 

(8,298) 

Contrast  With  WIA  Patient  Flow 

The  present  report  documented  the  inter-echelon  patient  flow  of  Marine  DNBI  hospitalizations 
in  a  combat  scenario.  This  study  supplements  a  recently  published  report  on  the  WIA  patient 
flow  for  the  same  population  of  Marines  who  served  in  Vietnam  during  the  1965-1969  time 
period.*®  Comparisons  of  these  patient  flows,  as  shown  in  Table  10,  indicate  that  a  much  higher 
percentage  of  the  WIA  patients  received  treatment  at  Echelon  TV  and  V  facilities  than  did  their 
DNBI  counterparts. 


As  seen  in  TablelO,  approximately  as  many  Marine  patients  were  treated  at  Echelon  II 
facilities  as  at  Echelon  III  facilities,  and  this  held  trae  for  both  WTA  and  DNBI  patients. 

However,  WIA  patients  were  more  than  twice  as  likely  to  need  treatment  at  facilities  outside  of 
Vietnam,  particularly  at  the  Echelon  V  level.  A  total  of  45.7%  of  the  WIA  patients  eventually  left 
Vietnam  for  treatment.  In  contrast,  17.1%  of  DNBI  patients  eventually  required  treatment  outside 
of  Vietnam.  WIA  patients  also  had  more  intra-echelon  trips  (4,9%  of  the  total  hospitalizations  vs. 
3.3%  for  the  DNBI  patients)  and  were  more  likely  to  require  further  treatment  beyond  the  initial 
echelon  of  hospitalized  care  (50.3%  vs.  26.4%  for  the  DNBI  group). 
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Table  10.  Comparison  of  the  Percentage  of  Total  Hospitalizations  Treated  at  Each 
Echelon  Level  for  Wounded  in  Action  and  Disease  and  Non-Battle  Injuries 


WIA 

DNBI 

Echelon  n 

53.3% 

59.5% 

Echelon  IH 

54.9% 

51.5% 

Echelon  IV 

23.1% 

11.0% 

Echelon  V 

35.4% 

11.4% 

Total  Hospitalizations 

39,175 

73,100 

Conclusion 

Reliable  projections  of  the  types  and  numbers  of  diseases  and  non-battle  injuries  likely  to  be 
sustained  in  a  military  operation  is  essential  to  determining  the  medical  resources  needed  to 
support  that  combat  operation.  The  present  investigation  provided  information  on  the  extent  and 
movement  of  the  DNBI  hospital  admissions  sustained  during  the  Vietnam  conflict,  and  it 
examined  the  patient  flow  to  different  echelons  of  care,  both  overall  and  for  the  most  prevalent 
diagnostic  groupings. 

Approximately  three  fourths  of  all  DNBI  patients  had  no  further  treatment  recorded  beyond 
their  initial  echelon  of  hospitalized  care.  This  held  both  for  those  who  began  their  hospitalization 
at  an  Echelon  n  facility  (71.8%)  and  for  those  initially  admitted  to  an  Echelon  III  facility 
(76.1%).  Almost  one  ninth  of  DNBI  admissions  were  eventually  seen  at  Echelon  IV  facilities 
(11.0%),  while  a  similar  percentage  were  eventually  seen  at  Echelon  V  facilities  (1 1.4%). 

Using  empirical  data  from  previous  combat  operations  will  allow  medical  planners  to  more 
accurately  access  the  medical  needs  of  future  military  operations.  By  combining  data  detailing 
expected  patient  flow  during  a  combat  scenario  with  evacuation  policies  and  anticipated  treatment 
lengths,  the  volume  and  optimal  placement  of  medical  personnel  and  equipment  may  be  most 
reliably  projected. 
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